Seven and one-half years of experience in a small diagnostic virology laboratory of a large inner-city hospital are reported. Seven hundred fifty-one viruses were isolated from over 8,000 specimens, using two types of tissue culture cells, human and monkey kidney. The most common isolates were Herpes simplex viruses (HSV) and Enteroviruses. Similar results have been reported by larger laboratories. Sensitivity for HSV in monkey kidney cells was only 75 percent that in human cells. An enzyme-linked immunosorbent assay (ELISA) for cytomegalovirus (CMV) was found to be a suitable substitute for the traditional complement fixation test (CF). IgM antibodies were not found in all HSV infections, but these antibodies did appear before CF antibodies in some cases. Monoclonal antibodies to HSV were effective in typing isolates, but for detection of viral antigen in brain smears of HSV encephalitis patients, polyclonal antibody gave better results.
This paper describes the problems and successes of a small diagnostic virology laboratory, specifically the methods and results of isolation, the limited serology, and selected examples of the type of limited research that could be performed under these conditions. 743
VIRUS ISOLATION The primary objectives of the laboratory were to isolate and identify viruses from clinical specimens. Rather than use the limited time to make our own cell culture tubes, roller tubes from commercial sources were received weekly. Use of one tube of human diploid cell strains, such as W1-38, MRC-5, or Flow 2000, and one tube of primary monkey kidney cells, such as Rhesus or Cynomolgus monkey (containing antibodies to SV-5 and SV-40), was chosen as the most economical, efficient way to isolate the greatest majority of human viruses. Specimens were processed by methods as described by Hsiung [1] . A roller tube of each cell type was inoculated with 0.1-0.3. ml of processed virus specimen and incubated in a stationary fashion at 35°C for a minimum of two weeks. Viruses difficult to isolate such as rubella virus or coxsackie A viruses were sent to reference laboratories. Figures 1 and 2 show the growth of the lab as reflected in the number of specimens received for virus isolation and the number of viruses isolated. It took two years to reach a level of about 1,000 specimens per year, and then another six years to reach the 2,000 mark. The percentage of specimens from which viruses were isolated continued at a 9 to 10 percent level over all the years. Fig. 3 . Previous reports have stated that HSV type 1 would not grow in primary monkey kidney cells [6] . However, this does not appear to be true, and 212 of 241 HSV isolates shown in Fig. 3 Because the standard CF test for CMV was difficult to perform, time-consuming, and very insensitive, a new ELISA kit for CMV was evaluated by comparing results on the same serum specimen with the standard CF test. Figure 4 [7, 8, 9, 10] ; one possible reason for these differences is that different types of antibodies were being measured by CF and ELISA. However, our results showed that ELISA was a valid substitute test for the CF test in detection of CMV antibodies, confirming results reported by Kieffer et al. [11] .
Because HSV serology results are sometimes difficult to interpret, an HSV-1 and HSV-2 specific IgM indirect immunofluorescent test kit from Microbiological Research Corporation (Bountiful, UT) was compared to the standard CF test for HSV. Figure 5 shows 60 sera from 53 patients with HSV infections demonstrated by virus isolation. These patients were screened for HSV-specific IgM antibody at 1:5 dilution and their CF antibody titers determined by standard CF techniques. More than one serum sample was obtained from three patients. Sera collected within five days of virus isolation were considered acute sera. Sera which were collected five or more days after virus isolation were called convalescent. Since primary or recurrent infection could not be determined in all cases, this is not shown on Fig. 5 . Of 22 sera found positive for HSV IgM, eight were from known primary infections as determined by clinical history, one from a recurrent infection, and the rest were of Z~~~~~~~~~~~~~~~~~~egativẽ~~~~~~~~~~~F IG. 4 _ xn CONCLUSION A small diagnostic virology laboratory may contribute a large amount of useful information to clinicians. Since every type of virology testing could not be done, the decision was made to concentrate on virus isolation using only two cell lines. These gave results comparable with those reported by much larger laboratories. A large percentage of the isolation results was obtained within five days or less of receipt of specimens, so that patient management decisions could be made in light of this data. Serology has been done only on a limited basis. Since ours is a new laboratory, much effort was spent on physician education to improve the quality of the specimens received. Limited research has shown that new techniques such as ELISA, IgM antibody detection, and use of monoclonal antibodies may help to improve the reliability of diagnostic virology laboratories in the near future.
